T HE PURPOSE of this communication is to ascertain the effects upon the conduction system of inversion of the ventricular chambers (corrected transposition). Uherl and Aschoff2 had previously shown that the bundle branches are inverted in this condition. Since surgical block frequently ensues in corrected transposition, it was thought that the elucidation of the position and course of the conduction system in this anomaly might prove useful.
Materials and Methods
The conduction system of the heart of a case of mixed levocardia with ventricular inversion with mitral insufficiency was serially sectioned at 6 or 7 /t, and every tenth section was retained. A total of 1,310 sections was thus obtained and stained alternately with hematoxylin-eosin and Weigert-van Gieson stains. A wax plate reconstruction was then made of the blocks containing the atrioventricular (AV) node, bundle, and most of the bundle branehes ( fig. 1 ). Findings
The clinical history and the basic anatomy of this case have previously been reported.3 4 The pathologic diagnoses were: I. Mixed levocardia (atria normal, ventricles inverted). II V. Epicardial thickening of the left atrium.
Conduction System Position, Course, and Histology
The sinoatrial (SA) node was in the position found in a normal heart. The AV node was situated in the inferodistal portion of the atrial septum (figs. 1 and 2). It lay obliquely in the proximal extension of the central fibrous body, which joins the mitral and tricuspid annuli. It was broadly attached to the atrial musculature above it. The central fibrous body was inverted or in mirror-image when viewed anteriorly-posteriorly (figs. 1, 3, and 4), and thus the AV node lay above and to the left of the central fibrous body. The node proceeded distally, gradually sinking into the proximal extension of the central fibrous body ( fig. 3 ) to become the penetrating portion of the AV bundle ( fig. 4 ). Mahaim fibers were given off at the distal part of the node. The bundle passed through the central fibrous body toward the right to emerge on the right (left ventricular) side of the summit of the ventricular septum. Here it traveled beneath the gradually expanding pars membranacea (figs. 1 and 5), which was relatively long compared to that in a normal heart. The proximal portion of the pars mem- ventricular, and its distal portion was replaced by conus musculature. As it progressed distally the bundle came to lie more on the right (left ventricular) side of the summit of Circulation, Volume XXVIII, August, 1963 the ventricular septum, separated by myocardium from the pars membranacea ( fig. 1 ). As it approached the bifurcation, it returned to 2LEVY, LICATA, MAY its original position on the left side of the summit closer to the pars membranacea ( fig.  1 ). The fibers of the posterior radiation of the left bundle branch were progressively given off from the point of exit of the bundle from the central fibrous body (fig. 1 ). These fibers joined to form several long cords going distally. The bifurcation occurred at the point where the pars membranaeca began to take on conus musculature. The right bundle branch proceeded on the left (right ventricular) side of the septum (figs. 1 and 6A and B) . The first and second portions were intramyocar-dial while the third was subendocardial ( fig.  7 ). It took its usual course along the septal baud to the moderator band where it fanned out widely. The main bundle after the bifurcation continued on a ridge on the top of the ventricular septum (figs. 1 and 6A and C). Its termination into the anterior radiation was not included in the block for study.
The architecture and relative size of the cells of the SA node were sinilar to that of a normal heart. The architecture of the proximal portion of the AV node was normal, but the distal portion was perhaps more compact than usual. The entire node presented a lesser amount of elastic tissue than normal as compared to the atrial and ventricular musculature. The relative size of the individual cells was similar to that of a normal Circulation, Volume XXVIII, August, 1963 heart. The architecture, relative cell size, and elastic-tissue framework of the bundle of His up to the bifureation was similar to that of a normal heart. The first portion of the right bundle branch consisted of the usual sized cells. The cells of the second portion were somewhat larger than those of the myocardium. The terminal cells were typical Purkinje cells. The cells of the radiation of the left bundle branch were of the usual size and the terminations consisted of the usual Purkinje cells. The cells of the bundle distal to the origin of the right bundle branch continued to consist of small cells like the proximal bundle up to the end of the block. Their termination could not be traced as it was not included in the block.
Discussion
The points of difference between the conduction system in the normal heart and that Circulation, Volume XXVIII, August, 1963 in the present case of inversion of ventricles with inverted (corrected) transposition are as follows: (1) the AV node and bundle are inverted or in roughly mirror-image position when viewed anteriorly-posteriorly as compared to the normal, (2) the bundle is prolonged in its course, (3) the right and left bundle branches are inverted ( fig. 8 ), and (4) the proximal part of the left anterior radiation is represented by the continuation of the bundle. These findings are related to the developmental inversion of the atrial canal and ventriculo-bulbar loop, the possible pathogenesis of which has been discussed by de la Cruz et al. 5 The anatomic results of this embryologic process, in addition to the inversion of the ventricles and the inverted transposition of the arterial trunks, is the inverted or roughly mirror-image position of the central fibrous body, and the enlarged pars membranacea, both of which are related to abnormalities in the conduction system. Thus whereas the AV node normally lies to the right of the central fibrous body, here it lies superiorly and to the left of the latter structure. Whereas the AV bundle normally lies either on the summit or somewhat to the left of the summit of the muscular ventricular septum, in our case it lies on the right (left ventricular) side of the summit, thus presenting itself in the field of surgical intervention ( fig. 8 ). Should other hearts with this anomalv show similar findinos, it is possible that this factor, together with the length of the bundle, is related to the freouenev of surgica-l injury and block. The extension of the main bundle bevond the bifuireation as the source of the left anterior radiation is unique and unexplained.
Conclusion
The conduction svstem in a case of mixed levocardia with ventricular inversion was studied by serial section and wax plate reconstruction. This revealed the atrioventricular node, bundle, and bundle branehes to be inverted. Tt also showed a prolonged course of the bundle. This and the presence of the bundle on the right (left ventricular) side of the septum may be factors in the frequent injury of the conduction system in surgery of this anomalv.
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